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(54) Signal recovery and error detection means for an information recording medium 



(57) When a signal is played back from a damaged 
portion of an c^tical disk, immediately after the repro- 
duction of the signal from the damaged portion, a mirror 
signal can be obtained with a high degree of accuracy 
from conversbn of a traverse signal into a binary signal. 

In a traverse-signal discriminating circuit, a traverse 
signal, a low-frequency component of a playback signal, 
is separated from the playback signal and then supplied 
to a hold circuit. In the hold circuit, the tx^ttom of the 



traverse signal is held in order to produce a bottom hold 
signal. In a defect detecting circuit, in the meantime a 
defect in the playback signal, if any, is detected. If a de- 
fect is detected, the defect detecting circuit outputs a 
defect signal at an H level to a hold-voltage resetting 
circuit. The hold-vottage resetting circuit discharges a 
capacitor included in the hold circuit, halting the opera- 
tion to hold the bottom of the traverse signal as long as 
the defect signal supplied thereto is set at the H level 
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Description 

In general, the present invention relates to a record- 
ing-mediunn driving apparatus and a recording-medium 
driving method and may be applied, for example, to a 
recording-medium driving apparatus and a recording- 
medium driving method used in an optical disk appara- 
tus for recording and playing back information into and 
from typically an optical disk, which apparatus and 
method are capable of making an access to a desired 
track on the optical disk at a high speed. 

In an operation to play back information from an op- 
tical disk, for example, a mirror signal is generated from 
a reproduced signal in order, for example, to count the 
number of tracks crossed by a light radiated by an opti 
cal pickup and to carry out a pull-in operation of a track- 
ing servo mechanism. 

Fig. 6 A is a diagram showing a cross section of an 
optical disk, that is, a cress section obtained by cutting 
the optical disk along a straight line passing the center 
of the disk m the radius direction. Let a light (or a light 
spot) radiated by an optical pickup cross a portion of the 
cross section comprising pits (or groups) and lands ar- 
ranged alternately as shown in. the figure (Fig. 6A). In 
this case, the light is rofloctod by the optical disk to pro- 
duce a reflected !ight which is received as a playback 
signal (an RF signal) shown in. Fig. 6B: The playback 
signal comprises a high-frequency component (or a 
modulation corhponent) representing the pivS and a iow- 
f requency component representing the alternate ar- 
rangement of the pits and the lands. Fig. 6C is a diagram 
showing the k^w-frequency component which is referred 
to hereafter simply as a traverse signai. for the sake of 
convenience. 

The traverse signal cari be detected out of (that is, 
separated from) the playback signal in typical ways de- 
scribed as follows. The traverse signal can be detected 
out of (that is. separated from) the playback signal 
shown in Fig. 6B by detecting tfie envelop of the play- 
back signal. As an alternative, the traverse signal can 
be separated from the playback signal by an averaging 
technique through filtering by means of a lovviDass filter. 
The traverse signal obtained by using such a predeter- 
mined means is converted into a binary signal typically 
by using a predetermined threshold value to produce a 
rectangular wave like the one shown in Fig. 6D. The rec- 
tangular wave is called a mirror signal. It is obvious from 
comparison of Fig. 6A with Fig. 6D thai the mirror signal 
represents the arrangement of the pits and the lands. 

Thus, the mirror signal can be used for, among other 
purposes, counting the number of tracks crossed by the 
iight radiated by the optical pickup as described above 
and carrying oui a pull-in operation of the tracking servo 
mechanism. 

By the way, when the traverse signal is converted 
into a binary signal in order to produce a mirror signal 
that represents the arrangement of the pits and the 
lands with a high degree of accuracy like the one shown 



in Fig. 6D. it is necessary to always recognize the center 
value (or the direct-current component) of the traverse 
signal accurately even if the amplitude of the traverse 
signal fluctuates. In order to recognize the center value 

5 with a high degree of accuracy, the peak and the bottom 
of the traverse signal are held to produce a top hold sig- 
nal and a bottom hold signal respectively as shown in 
Fig. 7. Then, the top hold signal is added to the bottom 
hold signal to give a sum which is divided by two to pro- 

10 duce a center-value signal. The center-value signal 
which represents center values of the traverse signal f ol- 
lovys changes in traverse-signal amplitude. 

The center-value signal produced in the way de- 
scribed above is used to represent a variable threshold 

1^ value, with which the traverse signal is compared in or- 
der to generate a mirror signal like the one shown in Fig. 
6D accurately in synchronization with the traverse sig- 
nal. 

Fig. 8 is a diagram showing a typical configuration 

20 of a unit employed in an optical-disk apparatus which is 
relevant to the generation of the mirror signal described 
above. As shown in the figure, first of all, an object lens 
2 converges (or focuses) a light such as a laser beam 
emitted by an optical pickup 3 on an information record- 

25 tng surface of an optical disk 1. In addition, the object 
lens 2 transmits a light resulting from reflection of the 
laser beam by the optical disk 1 to be received by the 
optk^al pickup 3. In this way. the optical pickup 3 emits 
a laser beam to the optical disk 1 . receiving a light re- 

30 suiting from reflection of the laser beam by the optical 
disk 1 . The reflected light is converted by the optical 
pickup 3 in an opto-electrical conversion process into 
^ . an electrical : signal serving as a playback signal (or an 
RF signal). The playback signal is supplied by the optical 

35 pickup 3 to a traverse-signal discriminating unit 4. . 

The traverse-signal discriminating unit 4 separates 
(or discriminates) a traverse signal from the playback 
signal supplied by the optical pickup 3 by means of the 
envelop detecting technique or a technique using a low- 

40 pass filter as described above. The traverse signal pro- 
duced by the traverse-signal discriminating unit 4 is then 
supplied to hold circuits 5A and 58 as well as to a com- 
parator 8. At the hold circuits 5A and 58, peak and bot- 
tom values of the traverse signal are held to generate a 

45 top hold signal and a bottom hold signal respectively 
which are then supplied to an adder 6. The adder 6 adds 
the top hold signal to the bottom hold signal, supplying 
the sum lo a multiplier 7. The multiplier 7 multiplies the 
sum output by the adder 6 by 1/2 to produce a center 

50 value of the traverse signal which are output to the com- 
parator 8. The comparator 8 compares the traverse sig- 
nal received from the traverse-signal discriminating unit 
4 with the center value received from the multiplier 7. 
Typically, during a period in which the traverse signal is 

5S found equal to or greater than the center value, the com- 
parator 8 outputs a signal at a H level. During a period 
in which the traverse signal is found. smaller than the 
center value, on the other hand, the comparator 8 resets 
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the output signal to an L level. In this way. the traverse 
signal Is converted into a binary mirror signal. 

In an optical-disk apparatus with a configuration de- 
scribed above, a laser beam emitted by. the optical pick- 
up 3 is radiated to the optical disk 1 by way of the object 
lens 2. At the optical disk 1 . the laser beam is reflected 
and the reflected light is transmitted back to the optical 
pickup 3 through the object lens 2. The optical pickup 3 
converts the reflected light coming from the optical disk 
1 in an opto-electrical conversion process into an etec-- 
trical signal. Serving as a playback signal, the electrical 
signal is output to the traverse-si gnat discriminating unit 
4. In the traverse-signal discriminating unit 4, a traverse 
signal is separated from the playback signal supplied by 
the optical pickup 3 and output to the hold circuits 5A 
and 5B as well as to the comparator 8. At the hold cir- 
cuits 5A and 5B, peak and twjttom values of the traverse 
signal supplied by the traverse-signal discriminating unit 
4 are held to generate a top hold signal and a bottom 
hold signal respectively which are then supplied to the 
adder 6. The adder 6 adds the top hold signal to the 
bottom hold signal, supplying the sum to the multiplier 
7. The muttiplier 7 multiplies the sum output by the adder 
6 by 1/2 to produce a center value of the traverse signal 
which are output to the comparator 8. At the comparator 
6, the traverse signal supplied by the traverse-signal dis- 
. criminating unit 4 is converted into a binary signal with 
the center value from the comparator 8 used as a thresh- 
old value in order to generate a mirror signal as an out- 
put. The mirror signal is used by a signal processing cir^ 
cuit and a tracking servo system not shown in the figure 
for. among other purposes, counting the number of 
tracks crossed by a light radiated by the optical pickup 
3 and carrying out a pull-in operation of the tracking ser- 
vo mechanism. 

By the way. when the level of the playback signal 
output by the optical pickup 3 changes abruptly due to, 
for example, an injury on the optical disk 1 or other caus- 
es, the level of the traverse signal output by the traverse- 
signal discriminating unit 4 also changes abruptly, ac- 
companying the abrupt change in playback-signal level 
as shown in Fig. 9. For the sake of convenience, such 
an abrupt change in playback-signal level due to an in- 
jury on the optical disk 1 or other causes is referred to 
hereafter simply as a detect of the playback signal. 

Let a defect occur in the playback signal during a 
period in which a signal A shown in Fig. 9 is set at the 
H level, assume that the defect causes the level of the 
traverse signal to abruptly drop, abruptly, pulling down 
the bottom hold signal as well. Even if the playback sig- 
nal is restored to a normal state later on, the bottom hold 
signal can not follow the traverse signal immediately. As 
a result, there arises a problem that an accurate mirror 
signal can not be obtained not only during the period of 
the defect occurring in the playback signal but also dur- 
ing a period following the defect period as shown by no- 
tation T in the figure. 

The reason why that problem arises is explained as 
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follows. In the hold circuit 58 for holding a bottom value 
of the traverse signal and also in the hold circuit 5A for 
holding a peak value of the traverse signal, normally, a 
capacitor is- used for holding the traverse signal for a 
predetermined period of time. When a defect occurs in 
the playback signal, lowering the level of, the traverse 
signal, the lowered level. is held by the capacitor. In this 
way, once electric charge has been accumulated in the 
capacitor to represent.the lowered level,. K takes time to 
discharge the electric charge from the capacitor so that, 
even if the playback signal has been restored to a nor- 
mal state.vthe bottom hold signal can not follow the 
traverse signal, that is, the bottom hold signal does not 
represent a lowest level of the traverse.signal till the dis- 

. charging, of the capacitor is completed. As a result, a 
center-value signal; that is,; a signal representing a var- 
iable intermediate value between the top: hold and bot- 
tom holdrSignatspra signat representing a variable av- 

;;erag& value of the top tiold and bottom hold signals, also 
does not represent' center values of the traverse signal, 
giving rise to a problem that it is impossible to obtain an 

■ accurate mirror signal. * 

: Inraddition.. as described above, an accurate mirror 
signal :can> not be obtained not only during. the period of 
tho defect occurring in the playback signal at an injured 
portipn^of the optical disk 1 but also during a period fol- 

: towing th6 defect perkxJ as shown by notation T.in Fig. 
9. As airesutt; the counted.number of tracks crossed by 

' a light radiated by the optical pickup 3 is also erroneous, 
making [intake a long time to access a desired track. 

. , tn order to solve this problem, the; discharge char- 
acteristic of the hold circuit 5B:is improved by reducing 
the tinr\e constant of circuit including the; capacitor In 
this way, electric charge accumulated iofthe capacitor 
to represent a low. level held thereby can be discharged 
in a short period of time, lithe time constant is too^small. 

J however.nthe: voltage across ithe capacitor will follow 
.chan^sJn traverse.signal with a low frequency, making 

. it difficult to hold a bottom otthelraverse signal. 

. c.t Thus; by merely changing the time constant, it is 

.'difficult to obtain an accurate mirror signal rapidly while, 
at the sanr>e time. to hold the bottomi of the traverse sig- 
nal with a , high degree of accuracy. 
- According to a first aspect . of the present invention, 
there .is provided a recording-medium driving apparatus 
comprising: - . r . >. . : 

a defect delecting means for detecting a defect oc- 
curring in a playback signal; : '1 ' 
a hold means for holding a low-frequency compo- 
nent of the playback signal; and . : - 
a reset: means for resetting the hold means as re- 
quested by a signal output, by the defect detecting 



According to a second aspect of the present inven- 
tion, there is provided a recording-medium driving meth- 
od comprising the steps of: 
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detecting a defect occurring in a playback signal; 
and 

resetting a hold means for holding a low-frequency 
component of the playback signal in the event of a 
defect occurring in the playback signal. s 

In apparatus embodying the first aspect of the 
present invention, the defect detecting means detects a 
defect occurring in a playback signal and. as requested 
by a signal output by the defect detecting means, a reset lo 
means resets a means for holding a low-frequency com- 
ponent of the playback signal. 

In a method embodying a second aspect of the 
present invention, a defect occurring in a playback sig- 
nal is detected and a hold means for holding a low-fre- is 
quency component of the playback signal is reset in the 
event of a defect occurring in the playback signal. 

Respective further aspects of the invention are set 
forth in claims 1 and 9. 

Embodiments of the present invention address the 
problerr^s described above. Thus» embodiments of the 
inven;ion provide a recording-medium driving apparatus 
and a recording -medium driving method wfiich are ca- 
pable of carrying out an operation to hold a bottom of a 
traverse signal normally as well as generating an accu- 2s 
rate mirror signal in the event of a defect occurring in a 
playback signal. 

Embodiments of tlie invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings in which: 30 

Fig. 1 is a block diagram showing the configuration 
of an optical -disk apparatus lo whrch an embodi- 
ment of the invention is applied; 
Fig. 2 is a waveform diagram used for explaining 3S 
the processing carried out by a defect detecting cir- 
cuit 11 enriployed in the optcal-disk apparatus 
shown in Fig. 1 ; 

Fig. 3 is a diagram showing a typical configuration 
of a hold circuit 5B and a hotd-voltage resetting cir- 40 
cuit 12 employed in the optical-disk- apparatus 
shown in Fig. 1; 

Fig. 4 is a waveform diagram used for explaining 
the operation carried out by the hold circuit SB and 
a hoid-vollage resetting circuit 1 2 shown in Fig. 3; ^5 
Fig. 5 is a diagram showing another typical config- 
uration of a hold circuit 58 and a hold-voltage' reset- 
• ting circuit 12 employed in the optical-disk appara- 
tus shown in Fig. 1 ; 

Figs. 6A to 6D are diagrams used for explaining a so 
process of generating a mii^ror signal; 
Fig. 7 is a wavefonm diagram used for explaining a 
technique for finding an intermediate value; 
Fig. 8 is a block diagram showing the configuration 
of previously proposed optical-disk apparatus; and ss 
Fig. 9 is a diagram used for explaining the wave- 
forms of a traverse signal, a bottom hold signal, an 
intermediate-value signal and a mirror signal ob- 



tained in the even of a defect occurring in the play- 
back signal. 

Fig. 1 is a diagram showing the configuration of an 
embodiment implementing an optical-disk apparatus to 
which the present invention is applied. It should be noted 
that components identical with those shown in Fig. 8 are 
denoted by the same reference numerals as the corre- 
sponding components of Fig. 8 and their explanation is 
omitted for the sake of simplicity. 

A playback signal is supplied by the optical pickup 
3 to the defect detecting circuit 11, that is. the defect 
detecting means cited above. The defect detecting cir- 
cuit 11 detects a defect that occurs in the playback sig- 
nal, outputting a defect signal representing a result of 
the detection to the hold-voltage resetting circuit 12. 

The operation of the defect detecting circuit 11 is 
explained as follows. For exarnple, if an injury exists on 
an optical disk 1 , degrading the reflectance of the injured 
portion, the level of a playback signal (an RF signal) ob- 
tained from the injured portion is lowered as shown in 
Fig. 2. The defect detecting circuit 1 1 compares the play- 
back signal with a predetermined threshold value TH. 
During a period in which the level of the playback signal 
is equal to or lower than the threshold value TH, the de- 
fect detecting circuit 11 outputs a defect signal at an H 
level as shown in the figure. During other periods, that 
is, during periods in which the level of the playback sig- 
nal is higher than the threshold value TH, on the other 
hand, the defect detecting circuit 11 resets the defect 
signal to an L level. 

Receiving the defect signal set at the H level from 
the defect detecting circuit 1 1 , the hold-signal resetting 
circuit 12 (that is, the reset means cited earlier) resets 
the hold circuit 58 as long as the defect signal is set at 
the H level. As shown in Figs. 3 and 5. the hold circuit 
58 has a capacitor C which will be described later The 
hold-voltage resetting circuit 12 resets the hold circuit 
58 typically by discharging the capacitor C. 

In the optical-disk apparatus with a configuration 
described above, the mirror signal is generated in the 
same way as the optical-disk apparatus shown in Fig. 
8. To put it in detail, a laser beam emitted by the optical 
pickup (or a playback means) 3 is radiated to the optical 
disk 1 by way of the object lens 2. At the optical disk 1 , 
the laser beam is reflected and the reflected light is 
transmitted back to the optical pickup 3 through the ob- 
ject lens 2. The optical pickup 3 converts the reflected 
light coming from the optical disk 1 in an opto-electrical 
conversion process into an electrical signal. Serving as 
a playback signal, the electrical signal is output to the 
traverse-signal discriminating unit (or a low-frequency- 
component detecting means) 4 and the defect detecting 
circuit 11. In the traverse-signal discriminating unit 4. a 
traverse signal is separated (or detected) from the play- 
back signal supplied by the optical pickup 3 and output 
to the hold circuit 5A (or a top hold mean or simply a 
hold mean), the hold circuit 58 (or a bottom hold mean 
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or simply a hold mean) as weir as to the comparator 8. 
At the hold circuits 5A and 5B. peak and bottom values 
of the traverse signal are held to generate a top hold 
signal and a bottom hold signal respectively which are 
then supplied to the adder 6, The adder 6 adds the top s 
hold signal to the bottom hold signal, supplying the sum 
to the multiplier 7. The multiplier 7 multiplies the sum 
output by the adder 6 by 1/2 to produce a center value 
of the traverse signal which are output to the comparator 
8. At the comparator 8. the traverse signal supplied by 
the traverse-signal discriminating unit 4 is converted into 
a binary signal with the center value from the compara- 
tor 8 used as a threshold value in order to generate a 
mirror signal as an output. 

In the defect detecting circuit 11. in the mean time, 
the playback signal supplied by the optical pickup 3 is 
checked for a defect. If a defect is detected, a defect 
signal is supplied to the hold-voltage resetting circuit 1 2 
at the H level. The hold-voltage resetting circuit 12 re- 
sets the hold circuit 5B as k>ng as Ihe defect signal is 
set at the H level. 

Fig. 3 is a diagram showing a typical configuration 
of the hold circuit 5B and the hold-voltage resetting cir- 
cuit 12- As shown in the figure, the hold circuit 5B com- 
prisos an operational amplifier OP, a diode D, a current 
source I and a capacitor C whereas the hold-voltage re- 
setting circuit 1 2 is implemented merely by a switch SW. 

The traverse signal is supplied to the non -inverted 
input terminal of the operational amplifier OP The output 
of the operational amplifier OP is connected to the an- 
ode of the diode D. On the other hand, the cathode of 
the diode D is connected one terminal of the capacitor 
C. The other terminal of the capacitor is connected to 
something with a low impedance such as the ground. A 
connection point x between the diode D and the! capac- 
itor C is connected to the inverted input terminal of the 
operational amplifier OP and one terminal of the current 
source I. It should be noted that the voltage at the con- 
nection point X between the diode D and the capacitor 
C is output as the bottom hold signal. 

The switch SW is connected in parallei to the diode 
D so that, when the switch SW is closed, the diode D is 
shorted. When the defect signal is reset or set to the L 
or H level, the switch SW is turned off (or opened) or 
turned on (closed) respectively. 

In the hold circuit 58 and the hold-voltage resetting 
circuit 12 with a configuration described above, an al- 
lernaling-currenl voltage corresponding to the trans- 
verse signal supplied to the non-inverted input terminal 
of the operational amplifier OP appears at the output ter- 
minal of the operational amplifier OP. The positive com- 
ponent of the alternating-current voltage (that is, the 
component in the amplifying direction) is blocked by the 
diode D. In other words, only the negative component 
of the altemating-current voltage can pass through the 
diode D. As a result, the lowest voltage of the negative 
component passing through the diode D is held by the 
capacitor C. That is to say, the bottom of the traverse 



signal is held by. the capacitor C. 

It should be noted that the hold time of the capacitor 
C can be set by a charging time of the capacitor C which 
is determined by a current flowing from the current 
source I. In addition, the hold circuit 58 with a configu- 
ration shown in Fig. 3 has a time constant which chang- 
es with the operating voltage as is generally known. This 
characteristic also holds true of a hold circuit shown in 
Fig. 5 to be described later. 

When the defect signal is reset at the L level, the 
switch SW is turned off. In this state, the bottom of the 
traverse signal is held. If a defect occurs in the playback 
signal, however, the level of the traverses signal abrupt- 
ly drops as shown in Fig. 4, raising the defect signal to 
the H level which turns on the switch SW. With the switch 
SW turned, on, electric charge accumulated in the ca- 
pacitor C is discharged OF the hold circuit 58 is reset. 

To put it in detail, when the switch SW is turned on, 
the diode D is shorted. In this state, a current can flow 
through the switch. SW, bringing the voltage at the con- 
nection point X of the capacitor C to the output terminal 
of theoperational amplifier OP. That is to say, the current 
output by.the operational amplifier OP flows to the ca- 
pacitor C.^ As a result, the capacitor C is discharged or 
reset. : 

For this reason, while the defect signal is set at the 
H level, no bottom is held by the hold circuit 58. The 
signal output by the holcl circuit SB. that is, the bottom 
hold signal, is held at.a predetenrnined level as enctosed 
by a dotted line in the figure:,; : 

As the defect signal is reset back to the L level later 
on, the switch SW is turned off . Jn this state, the bottom 
value of thej traverse sjgnal is again held as .described 
earlier. In this case, inftmediately after, the defect signal 
is reset to the L level, the capacitpr C is in a discharged 
state; ^A6.^a resu!t, the jhQid pircuit 58 can immediately 
output a bottom hold signal that-follows the traverse sig- 
nal or, strictly speaking, the lowest leveJ:Of the traverse 
.signal wrth a high degree of accuracy as shown in Fig. 4. 
. ; Accordingly, unlike the. case, in which an accurate 
mirrpr^ignal can not be obtained not only during the pe- 
riod of a defect occurring in the playback signal at an 
injured portion of the optical disk. 1 but also during a pre- 
determiried period T following the defect period as 
shovyn in. Fig 9 „ an accurate intermediate value of the 
traverse signal and, thus, a nrilrror signal can be ob- 
tained cmmediately after.the defect of the playback sig- 
nal disappears as shown in Fig. 4. As a result, since an 
erroneous track count is obtained only for an injured por- 
tion or the like of the optical disk 1 , a desired track can 
be accessed at a high speed in.comparison with the pre- 
vious recording-medium driving apparatus. 

Fig. S is a diagram showing another typical config- 
uration of the hob circuit 58 and the hold-voltage reset- 
ting circuit 12. It should be noted that components iden- 
tical with those shown in Fig. 3 are deruDted by the same 
reference numerals as the corresponding components 
of Fig. 3 and their explanation is omitted for the sake of 
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simplicity. As shown in Fig: 5, the hold circuit 5B and the 
hold-voltage resetting circuit 12 are the same as those 
shown in Fig. 3 except that the switch SW for shorting 
the diode D in the latter is now used for shorting the ca- 
pacitor C in the former. 

As shown in Fig. 5, one terminal of the switch SW 
is connected to a thing with a low impedance such as 
the ground (connected to a low-impedance power sup- 
ply) as is the case with the capacitor C. On the other 
hand; the other terminal of the switch SW is connected 
to the connection point x between the diode D and the 
capacitor C. 

Much like the switch SW shown in Fig. 3, this switch 
SW is turned on or off when the defect signal is reset or 
set to the L or H level respectively Therefore, when a 
defect occurs in the playback signal, turning on the 
switch SW, both the terminals of the capacitor C are con- 
nected forcibly to the ground or the like through the 
switch SW. As a result, electric charge accumulated in 
the capacitor C is discharged or the hold circuit 5B is 
reset. 

For this reason, while the defect signal is set at the 
H level, no bottom is held by the hold circuit 5B. The 
signal output by the hold circuit 58, that is. the bottom 
hold signal, is held at the 0 level. It should be noted that 
the bottom hold signal is observed by taking as a refer- 
ence the potential of a low-impedance thing such as the 
ground to which one terminal of the switch SW is con- 
nected. 

As the defect signal is reset back to the L level later 
on, the switch SW is turned off as is the case with the 
hold circuit 58 and the hold-voltage resetting circuit 1 2 
shown in Fig. 3. In this state, the bottom value of the 
traverse signal is again held as described earlier In this 
case: immediately after the defect signal is reset to the 
L level, the capacitor is in a discharged state. As a result, 
the hold circuit 58 can imhnediately output a bottom hold 
signal that follows the traverse signal or, strictly speak- 
ing, the lowest level of the traverse signal with a high 
degree of accuracy. 

The present embodiment has been described with 
an application to the optical-disk apparatus taken as an 
example. It should be noted, however, that the scope of 
the present invention is not limited to an optical disk. 
The present invention can also be applied to an appa- 
ratus for recording and playing back information to and 
from other recording media such as an optical magnetic 
disk and an optical card. 

It is also worth noting that, while the present inven- 
tion has been described with reference to the illustrative 
embodiments, the description is not intended to be con- 
strued in a limiting sense. That is to say, it is to be un- 
derstood that the subject matter encompassed by the 
present invention is not limited to the embodiment. A va- 
riety of changes and modifications of the embodiment 
will be apparent to the persons skilled in the artand are 
within the scope of the invention For example, in the em- 
bodiment, in order to reset the hokJ circuit 58, the hold- 
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voltage reset circuit 1*2 is provided only in the hold circuit 
SB which is used for holding the bottom of the traverse 
signal. It should be noted that a hold-voltage reset circuit 
12 can also be provided in the hold circuit 5A as well for 
s the resetting purpose. In the case of the hold circuit 5 A, 
however, the diode D and the current source 1 are each 
connected with a polarity thereof opposite to those 
shown in Figs. 3 and 5. 

In addition, in the embodiment described above, the 
10 capacitor C employed in the hold circuit 5B is forcibly 
discharged when a defect is detected in the playback 
signal. As an alternative, for example, immediately be- 
fore the defect signal is set to the H level, the charged 
state of the capacitor is sustained as it is by using some 
IS methods. As the defect signal is reset to the L level, the 
operation to hold a bottom is resumed from the sus- 
tained charged state. 

In addition, the configuration of the hold circuit 5B 
and the hold-voltage resetting circuit 12 are not limited 
to those shown in Figs. 3 and 5. Thai is to say, a variety 
of configurations are possible for the hold-voltage reset- 
ting circuit 1 2 depending upon the hold circuit 58. In gen- 
eral, one adopts a configuration which allows the elec- 
trical connection of one terminal of the capacitor C com- 
posing tho hold circuit 58 to be switched to a thing with 
a low impedance. 

With the recording-medium driving apparatus and 
the recording-medium driving method embodying the 
present invention, a playback signal is checked tor a de- 
fect. If a defect is detected, a hold means for holding a 
low-frequency component of the playback signal is re- 
set. As a result, when a defect occurs in the playback 
signal and then disappears later on, for example, a sig- 
nal resulting from conversion of the low-frequency sig- 
nal into a binary signal can be obtained immediately af- 
ter the defect has gone. 

Claims 

1 . A recording-medium driving apparatus for driving a 
recording medium, said apparatus comprising: 

a playback means for reproducing a playback 
signal from said recording medium; 
a low-frequency-component detecting means 
for detecting a low-frequency component out of 
said playback signal; 

a hold means for holding said low-frequency 
component; 

a binary conversion means for converting said 
tow-frequency component by using a signal 
output by said hold moans into a binary signal; 
a defect detecting means for detecting a defect 
in said playback signal; and 
a reset means for resetting said hold means as 
requested by a signal output by said defect de- 
tecting means. 
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2, A recording-medium driving apparatus for driving a 
recording medium according to Claim 1 wherein 
said hold means comprises a top hold means for 
holding a peak of said low-frequency component 
and a bottom hold means for holding a bottom of 
said low-frequency component whereas said reset 
means resets at least one of said top and bottom 
hold means. 



; ^ a hold means for. holding said low-frequency 
component; and 

a binary conversion means for converting said 
low-frequency component by using a signal 
output by said hold means into a binary signal. 

- : said recording-medium driving method com- 
prising the steps of: 



3. A recording-medium driving apparatus for driving a 
recording medium according to Claim 2 wherein 
said reset means resets said bottom hold means. 
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detecting a defect in said playback signal; and 
resetting said hold means in the event of a de- 
fect occurring in said playback signal. 



4. A recording-medium driving apparatus for driving a 
recording medium according to Claim 2 wherein 
said reset means resets said top hold means. 



IS 



A recording-medium driving apparatus for driving a 
recording medium according to Claim 2 wherein 
said hold means comprises: 
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an amplifier with a non-inverted input terminal 
thereof receiving said low-frequency compo- 
nent; 

a diode with the anode thereof connoctod to the 
output terminal of said amplifier and the cath- 
ode thereof connected to an inverted input ter- 
minal of said amplifier; . - 
a capacitor with one temiinal thereof made a 
low impedance and the other terminal thereof 
connected to said cathode of said diode ;\ and 
a current source connected to said cathode of 
said diode. 



2S 



30 



A recording-medium driving apparatus for driving a 
recording medium according to Claim 5 v\/herein 
said reset means shorts said diode as requested by 
said signal output by said defect detecting means. 



: - 35 



7. A recording-medium driving apparatus for driving a - 
recording medium according to Claim 5 wherein 
said reset means includes a means for connecting 
said other terminal of said capacitor to the ground 
as requested by said signal output by said defect 
detecting means. 



40 



45 



8. A recording-medium driving apparatus for driving a 
recording medium according to Claim 1 wherein 
said recording medium is an optical disk. 

9. A recording-medium driving method adopted in a 
recording-medium driving apparatus comprising: 



so 



a playback means for reproducing a playback 
signal from said recording medium; 
a low-frequency-component detecting means 
for detecting a low-frequency component out of 
said playback signal; 
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to a hold circuit. In the hold circuit, the bottom of the 



traverse signal is held in order to produce a bottom hold 
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tect is detected, the defe6t detecting circuit outputs a 
defect.signal at an H level to a hold-voltage resetting 
circuit. The hbid-voitage resetting circuit discharges a 
capacitor included In the hold circuit, hatting the opera- 
tion to hold the bottom of tHe traverse signal as long as 
the; defect signal supplied. thereto is set at the H level. 
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